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ABSTRACT : PROBLEM TO BE SOLVED: To provide a high-rigidity high-strength thin steel sheet 

combining a high strength of >590 MPa tensile strength and a high rigidity of >240 GPa 
Young*s modulus and a method for producing the same. 

SOLUTION: The high-rigidity high-strength thin steel sheet has a composition which 
consists of, by mass. 0.02 to 0,10% C, <1 .5% Si, 1 .5 to 3.5% Mn, <0.05% P, <0.01% S, 
<1 .5% Al, <0-01 % N, 0.03 to 0.20% Ti and the balance substantially iron with inevitable 
impurities and in which the C, N, S and Ti contents satisfy inequalities 
Ti^=Ti-{47,9/1 4)xN-{47.9/32 .1 )xS>0.02 and 

0.01<C-{12/47,9)xTi*<0.05. The steel sheet has a structure containing a 
fernte phase as a main phase and also containing, by area ratio, >1%, In total, of a 
martensite phase and a bainite phase and further has >590 MPa tensile strength and 
S240 GPa Young's modulus, 
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ummu 

MA%X\ C : 0.02-0.10'?*;. Si : 1.5?rtW,T, Mn : 1.5-3.5%, P : 0.05%^, S 
: O.Ol^mT. Al : 1.5%OT. N : 0.01%UT*i J: VTi : 0.03-0.20.%^#* L . ^^-o 

imMm^zmtiXx/^m}^im-/)>ih^j:hm&^^h t bht:i. mm^K yx^^ h 

IB 

Ti* =Ti-- (47. 9/14) XN- (47. 9/32.1) xsaO. 02 ■ ■ • • (1) 

O.Ol^C - (12/47.9) XTi * S0.05 (2) 

[i»*lS2] 

. Nb : 0.005-0. 04%*lJ;tXV : 0.01-0.20%(?Dia^/-c{i2«^-ir^L, :b>r>. ±IH(1) 

le 

0.01gC-(12/47.9)XTi»' -(12/92. 9)xNb-(12/50.9)XVg0.05 ■ ■ ■ (3) 

m^m 1 Mi 2 i:zim<^-0inmm^mmmmz}5i^x . nmmzmtx , § , 

nSi%X\ CrrO.l— 1.0?6, Ni : 0.1—1.0%. Mo: 0.1—1.0%, Cu : 0.1— 2.0%JoJ:t/fB 

&mmm, 

^«%T\ C : 0.02-0.10%, Si : 1.5%WT, Mn : 1.5-3.5%, P : 0.05%EJ,T, S 
:0.01%iitT. Al :1.5?oIilT, N : 0.01%mT±5j;mi : 0.03-0.20% ^-^^L , 

tc. ttiffM^soo-gocct-^^Tt-^cco**, eso'cmTt'^B^i':), isaf^tc, 50%i.yjico 

ffT^PT•<^fB^E®S:^Tl'\ ^cof*, 500"C*»^j(7)#Sj1SS-1— 30''C/si: tr. 780— 900r 
iOaJEtc#«aLT*^JSftL/im, ^0''Ci.X'cr>(^Mim&-i:5'C/s\;J.±<7)Mmh iXi^Mit^^ 

u 

Ti» -Ti- (47.9/14) XN- (47.9/32. 1)XS^0.02 • • ■ • (1) 
O.Ol^SC- (12/47.9) xTi=« go. 05 (2) 

mmn4izMm<r>mmm-AK ±immzMtx. mm%x\ Nb: 0.005-0.04 

XmU'V :0.01-0.20%£Oiai?^ca2S^#*L, ^-O, ±ia(l)^{C^^^f Mf^^jPI 

/cL, ±ia (2) ^izit^xTm(3)^i,zw;'tmm^z:mf^-tzti:mmt-ti>M 

O.Ol^C- (12/47.9) XTi* - (12/92.9) XNb- (12/50.9) XVS0.05 • • - (3) 

m^m4ttzU5iz$m<ommm*^. ±mmmzmtx. ^^t, mm.%x\ cr:o.i 

—1.0%, Ni : 0.1—1,0%, Mo : 0.1—1.0%, Cu : 0.1— 2.0%fe J;t/B : 0.0005— 0.0O3O 
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[0013] 
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[0017] 

mm i:-m^y ^mtt hzt \mmxh ^ tz . 

[0018] 

iiT\ mu<m'^m.^^^wm±^zwhhfz^<rm:{tm^h L-ci±. mz 

[0019] 

mtwmt Lxm^^\mm^MmL fzm-^^z\±^ m>^cr>^yym(Di&'r\tminuL 
-:ro^^mt'ttztif^mxhhti^. o^'<oip^iiffijwf#a. ■t^j:h%. mx.\m^ 
^m<^mmmiWM^m-^^h^oti:m^mitmm-tmm^im. mMmm.x-\t. mm 
^^c!:>mivmi<zmMm\i^-^^hzb izx ^m^mmmixh hcry<?y^ <%mmw.xii, 

[0020] 

t.fz. mmmtvx^wmi-\mmmm^h%^i>zi, , ^-^-r^ h^^-^n-T-y 
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[0021] 
[00221 

<I>«i%-(:\ C : 0.02-0. 10%, Si : 1.5%OT. Mri : 1.5—3.5%, P : 0.05%^, S 

: 0.01%1.:J.T. A1 : 1.5%WT, N : 0.01%i-::iT*3J;mi : 0.03-0. 20%^^*L, ;6^0 

, C\ N. St^j:t7Tic?>t*S;^f\ Tia(l)i'iiictl/ (2) 5tt:S"s-tM«5^^}«/::L, mm 
ffl^±ffli:L, v;P7^y^?-^ hffl*3j;y^>f ^--f hfflt^fj-Cfflffi^T'l %ti.±^L, $ 

m 

Ti* =Ti -(47. 9/14) XN- (47. 9/32.1) XSSO. 02 • ■ ■ • (I) 

O. CISC- (12/47.9) xTi'' S0.05 (2) 

[0023] 

(u)±mni,ztim<^)^m^mmmmmmzii\.^x. ±.mm.miz-mx.x . s^t, v&% 

f\ Nb : 0.005-O.04%iDj;tfV : 0.01— 0.20%tfO lffliy^o}i2fflSr#^L, -/j^'.^. ±IB( 
l)ittc^ri^Mffia-M^.:L. ±ifi (2) 5'C(cft;f(:Tia(3)^tc*-rMI*^^j«/^-r 

le 

O.Ol^C -(12/47.9) XTi* - (12/92.9) XNb ~ (12/50.9) XVS0.05 ■ • ■ (3) 
[0024] 

aii)±Mia)tfzmu)iztmcMi^m^mmmmi^z}5\^x. ±iims&i,zMtx . 

IZ. Ci- : 0.1—1.0%, Ni : 0.1—1.0%, Mo : 0.1—1.0%, Cu : 0.1— 2.0%iD J: 

Z/B ■ 0.0005-0. 0030%O4'3&^/^jlifl^Sn^ 1 aiy.±&-g-*-r^ t Sr#i(h-ri.^Sll1t 

[0025] 

(IV)^*%T-, C : 0.02-0.10%, Si 1.5%1:UT, Mn : 1.5-3.5%, P : 0.05%JaT, 

S : 0.01%XJ,T, Al : 1.5%i:i,T. N : 0.01%OTfe J^t-'^'Ti : 0.03-0.20%^-&q|-L, 

o, C, N, sninfuay^^m'^. TmVii^iiXh^ {2) ^kz9^-i-mm:^mtz-tm^ 
/j^'^=5:i.l3*W2r, a*jaffiffiXgtfct^T, 950"COTT'£OlSJETiSr30%tX±^: L-, $ 

tfOffiT$T-?tPa11±ESrfi=V\ 'ccOM, 500T:*^^>(?)#?ajlJS*l— SO'C/st LT . 780—900 

Ti* =Ti - (47.9/14) XN- (47.9/32. 1)XS ^0.02 • ■ ■ • (1) 

O.Ol^C- (12/47.9) xTi"- ^0.05 (2) 

[0026] 

(v)j:ia(iv)cistfecDMSi^Ai", Mim.mzMtx. ^t-Az. 'S.m.%x\ Nb : 0.005-0.04 

%^XV:y :0.01-0-20%tOiai^:a2a^#*L, 56--^, ±M{\)mziTrtmmt:m 
fzL. ^hlZ. ±12 (2) ^{zKtXTii(3)^l:Ziik~tm{^^tmfzTZt^W^t^^si 

le 

0.01?^ C - (12/47.9) XTi* -(12/92.9) XNb- (12/50. 9) XV^O. 05 ■ • • (3) 
[0027] 
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(vi)±K(iv)^j'iij:(v)tcietec?3i5is«/j\ ±.mmt,zMx.x. ^^iz^ Mm%r\ cr-.o 

.1—1.0%. Ni : O-l-^-l-O?*;. Mo : 0.i--1.0%, Cu : 0. l--2.0%fc J;T/B : 0.0005^.003 
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[0029] 

m^\-thmmmM^^m.-^^htti>^z. ^y"?'^<D\^±\,zmvj:y Ma^#< 

[00301 

^^S^I^^TWJETS:ff=5r3Ci;■(:^ 11121 <lll>(:^T^H^H::^rfi[:^*^>^.S*HMff^B 

V^{tL^%m^^^:ihifiX'^^, 
[0031 ] 

{113} <n(p^i^^-fi&^^y-^mcr)^±.iz^mtc{m\ <mHzmm.^-^. -f-cT^f^^oMS^x 

S(:*>it^#i^j®g(C^3V>T -, 1— 30rys(7)5ij[lfiaST-'500°C»^6*^^aSaT-'#?S-r-S i 
tT\ {112}<110>::^eS-S-O7ji5-f hi')Wa^B*rfS3S-ri>fci: tt::, — SI5{112K110><5^ 

^M'^mtvm-ytz^m.xzMmi^zmm^-t. !ii2Kiio>io*s*s^7x^-f h;tf^^>o;r 

[0032] 

//:ifi!c L , SSSieft^EI S r t i T-^ -i. , 
[0033] 

^^■^i^z^tz. Zc^mSL^Mii, ai2)<110>c7):^f4&^-ti'7x7^ b;i)MV^FJL.;t;t- 

mixt. {im<m>^mm^-^^zti!)^x'^:s>. 

[0034] 

, t < lz^ry^^m<^i&T^z±^ t-r>iS:^^mm<r>:fim.tz {ii2f <iio>&ma^-^?> 

ztx. im^mMc^^mzxK)-^mitL-:>'o^ mu^sm<^^mzi^d^yymM 

[0035] 

X\ 56-0-^ W240GPaI.:iLL-C'S>0. ma.m.OmmLTF<r)mmXhh . :*;^BB 
[0036] 
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[0037] 

• C : 0.02—0.10%, 

f^t={ll2KllO>c7J:^{iES:io7^5-^ NSLiO. *BIS^:7x5-< h*»i^eo^-;'.7^^->f h 
[003S] 

itoi; T =5:^m^#l>!^c*6 , C-i-^»ji:0.02%i:a±tt-Sse:>l!*^'ft 0 , X KiUft t < Ji 
. 0.05%t:J.±TS>'5. $^>tcST*L<{iO.O6%0±-C*)^. -:^r, C^:fi-fiA%10%J; 0 

Zcr>fi^. C^:t*{i0.02— 0.10%i: L . i DlSf i L<{i0.05-O.10%, ^^tlffiL 
<{i:0.06-0.10%tf 
t00393 

• SI : \.5%l:}T 

-^w§M.<r>mE.^mm-h. ^h\,z. <mmm.)i\^x^m%fLh%^d\z\t. ^wtc^is-^- 
hsmm!ihHm.mm.^m\t%^. mmmmi'^%mm.h\^x^m^t'.h^\;z\,t. m. 
m^z^m-^'imimii'^-^'^^^wm.'th. ziof^zi^. s[^mmii'^-^%i:}-rti-^s 
mti^hh. =5rfe, mmmxi:'Z-mft^mu'^mmMmi!b'^-^mm<nm'^izii. si-^^a. 

[0040] 
[0041] 

■ Hn : 1.5--3.5% 

mi.. -^^m<r>m^^j:7m<r)i-jX'hh, mi»mKmn\,zi-5\^x . jDX:+-.?^f'-?--'f 

^JSrffijt$-t±^Ci:T\ {113K110>Sr^$1t-&C:i:;i)^T-#, -e^Of^fOi^Palffia, 
[0042] 

ittL, im^<^n)mizii^^x^m-hms,^mM<^iimzmh. ^y'fm<Dm±j>zm 

[0043] 
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X . mmmimitTmt tx mm-t^ ^ t x\ mt^-Mmmmz'^^-th zth x-^ h . .1 

10044] 

mRcommmii^^it^'txLto, ^i^^ztrz. msiEEm^iz}i\,^xii. ^RcoMmco 

^^iz^m^, !±mmmti'^mM't^ z t xtm±(^mmi: this:^. Ltzif-^x . Mn-t- 
-^m.m. 5%i.UTi;t-i) . ^hma-^mm.ti>±^\<^b. i&,i§,mi$m(n^xt < iz-^jv^ry 

[0045] 

• P : 0.05?b'y.T 

m^^izi±^ piz^f)-^AimmmmLxi±5. Ltzti-i-yx.. p^**iio.o5%OTi 
■fh-imti-h^. —^3. Pit. mm^itTimt Lxm^mtiz^^m^Ttrnxh'^. 
7i7-f h^^it^mt Lx. 5r-xx•:^-Y h'P^<7)cmit^i&mi-^imii^^ . $ 

iPm^%^tziibU±, P#**{±0.01%tU:.i:-rs r ts&Wi L 
[0046] 

■ S : 0.01%UT 

mit*^^. $^iz. sii^ ^mzi^t^t•^-^t^J:^^£fy^'oi}\ ^nmytrntixm^ 

Mi0.01%JilTi:-rS, ^^.l::. ?tJEtfi±^fc<t2[*l_L§^ti,S|,.S3!?^^{j. 0.005%J.U 
[0047] 

■ Al : 1. 5%]rJ.T 

Alii, m(?mm<^fzi^izmML. m(7)m'}fm^m±^^hcDiz^m--'j:7mx^^. i^}- 

7> . 800-- WCT-f±±ffi5i &*&T-r •!> tcl^ b . 1 . 5% &jSx § ^fiOAi 

wj LT 14 3 , Lfzt^-ox. Mt'^&m. 5?mrt-t^<m-m> o . z^mj^xn. a 

l^^-S{i;fgv%:^r*ijff^ L < , 0.l%OTt-$iJfS-r-l>.ri;:^)^'$^>i;Sf4L v\ —yr. 

X, y^i^-fh^^^imL. ^~:^'ri-^ h^izc^mt^ithZbX\ ^-^x-^-f 

[0048] 

• N : 0.01%iaT 

M^jtmcommm^mm Lxtto, Ltzit^r^x. n-^^*{±o. oi%w.t t t-s 
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[0049] 

■ Ti : 0.03— 0.20*50 

■0 

10050] 

L tz:b^':>X^ Ji't^m.i±0.03~~0.20%t't^ « 
[0051] 

iJt. :$^mnxU, C, StoJ:inii^-i-*ft;&^ TE <1) ;iB J:T/{2)3);t::^t- P*8f^ 

le 

Ti* =Ti -{47.9/14) XN- (47.9/32.1) XSS0.02 - ■ • - (1) 

0.0iaC-(12/47.9)XTi"' S0.05 (2) 

[0052] 

^$tt^VMi*rft^Ti* =Ti- (47.9/14) X N- (47-9/32-1) X S<^)mS,t0.02%l:).±.t-f 
[0053] 

ssB^9C>ffPsij§fc^ih*^.'i>. (c - (12/47. 9> XT i- ) x-nuf,^ii^mimt Lxm^ 

$ ix^: I, » C Mm . t -t S i,. -If. mm tLX MM $ ti =5: ^ ^ C a^^O . 

om^mt'j'-^^^t. i^rss.m^k<^ji:ni^i,zi3iti-^'mmzti\.-^x . ^f-xr-^-f fft^^oc 
mco-mmmittf^mmiz^j:^, Lfz-h^->x. mimbhxm^^tv^£y<^cm.X'h^c- (12 

/47.9) XTi' coaaO.Ol— 0.05%>:1-S, 
[00541 

^ria, :lrLe><r>^=■mzii\^x ^'^ifm:%mi,z^iiXlPmmm^i^Xhh i h\i.. 

^tih^it^mm-h. ttz. ^hi,zmm^\^^^^hm'k\,z\,t±.mt^^k-^<r>mmzM 

X., 'Jd'^^zmtX. Nb: 0.005-O.O4%i5a;tKV : 0.01— 0.20%<?) ia^/i{i2«^, Cr 
[0055] 

• Mb : 0.0O5'-0.04% 
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, Ti. Nb±sj;l/<;V£7)-^W»*>\ ±IB(2)ittf<t;LTTiB(3)it{::^^-riWf^^a:ift3ftC 

'ifmxhi,. 

ta 

0.01gC-(12/47.9)XTi»' -(12/92.9) XNb-{12/5O.9)XV^0.05 ■ • • (3) 
[0058] 

fOT", ^ft!!^.?: Lxm%^iv^x^-^CM.'^(i.o\-^.^^%ft^tzi/:>^ mt-i i:U^ / tfzliY ^ 
iWH&L-fzi^'^kZlti^ C - (12/47.9) XTi * -(12/92.9) XNb- (12/50.9) X V(7)ffl;ii0.01--O 
. 05%{=55r !> J; d \,z-t^ 'S^Wifih h . 
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• Cr : 0.1—1.0% 

131<110>*-|Sa$ii:, ^somc^<^^Ki±5i, MitXST-V>^W[fil±$ii-^Ci:;^)iT-g^^ 
„ ^«OJ;-5^S!;:S5:f#^tii:. Cr^o.l%I.U±#^ i i:/A«f * L t n -S". 1.0%^ 
S/:-i:^i(::Cr'>r*fl-$-ti:T t.. ±ia?Am*^'l&fnt- •§>/::' (t f ;5r < . ^■±-3:;!^hfjimwth 

^^i^-^-^mub Lxmmt ^m^i>z\±^ mm^z±m.-f^(:r^m[\::m'^-i^'i^^m^Lx 

Li d <7)X\ Cr^O. 5%illTT'i-*-Sli:-S. C i; nmt L 
[0060] 

• Ni : 0.1—1.0% 

^#<^j?-t-^id:/&^'Ts^. ^h{z^ ^~x^^^h'R'^it7tnx-hhwx\±^ \%mKm 
m<r)mti-mziin^^&m^zi5^^x . k:imB.<^.i\&TZ^. .*ssstii:7x^-^ 

twL. ■^y^m<^m±.i>z-^m^M^^^^. mEmm^(7)^mzn'j^y'!^^<7>m. 

s {ii3}<iio>*ri6a§-t*:. ^ com(oi%m!±m. mmxmx^>^''m^[^±^-^^zt^}-x 
^i^iz^ cui:mutf^m<^^izii^ mm^mmizti^i^x . mrnmni^ismzn^o 
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[0061] 

t^T, Ac3^M.-#.$-ji.«(Cf&T$-li:-S.^.hT', ^ffl^t:i3it-l>7x7'f hffi^^S^l^^ffl 
10062] 

■ Mo: 0.1—1.0% 

S.'itiziz^ <m^-ti> Ztt^X-^ S o $ i^t. JPX7^-X7":^>f hcOWf^Bli^Wiiiilf i. z 
ki)^T^. MW^^B^^-X^i-^ h^-i^coyj^y-^ h^m^:im-rtZbX\ {113}<110> 

*-a3*$ii-. ^er)tk(^yf%fssm. mii^x.mx'vy^'m*:m±^-^hztt^x^h. Zcr^X 
^ , Moiil . o%i:XfX'-^^^^^ ztij^ntL^ \ 

[0063] 

■ B : 0.0005—0.0030% 

^7mx\ (%ms.mm<rm mTMizmfh Jtiniag iz t^^^xa. m^^mm ^ ^ ^ 
<ijm-t^ztx\ mmmiti^zj-.^<m^-r^zt7}-^x^i>. ^hiz. jDX:t-xf-t--^ 

•thZtX\ {113)<no>Sr^BS-lt. ^<7)^^0^#rB^J^i, ^^X^T-^V-^^^lSlX^-tir 

^ > A^T'* & , ::co^:f.^ff s^tiB^icii, b ^o. ooo5%iii±^^r$H±§ >i .t A^lf S Lv^ 
. 0.0030%^tS;i^Bc7)-#^f±, »trBlffi3EB§co^mK^«*6, JBffii^a^^mjo-r 
!> <r i: Xim±<7)mm^:i^ oZtf^h. B ^O . 0030%liiTT-^* ^ its ^ .h timt LVK 
[0064] 

■ Cu : 0.1^-2.0% 

cuu, t^7Jxtt*:«s^j-&7TcS-C'.bo . <m&MtmmmjMi,zii\^hnm'>^mzi5v^x 
}i. isj^iiffltfo^^^^ <im-r^ c: tT. wMmnzi-^i < s^-t^^ z t t)>x-^ h 

, Zcom%^n^f^^^z\,±, C.uiO.\%\:lt.-^-^^^^Zt-i)mt.L\^. —-n. 2.0%*:^ 
^i>iif<J=5rCuiO#W{i. SftfflT-i':)ffittS:®T$-ii:. f^ralSiSW^DStjatff ^ ^ffi^^rK^I^ 
Cu{zJ;$^AixS'J^t>MWt-i.ii:3&^<^. Cui±2.0%OTt-t*$-^-& 

[0065] 

mzi^mmm.mcom.iE.m^^:%m-f h „ 

[00661 

mxh^zht-t^. mmtyj^y^ vm^^mk^hztij^-j^mx-h^^ 
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■^*->{z^ vm±. v;l.-f>-9--r Mf(cJtKTffi*i^-^r<, ]S-V>-:#'-$il:tcii* 

?JJt'?j^-ri:A^^., -^A T-^'-f-f h^icOHa* (M%) tctf-TS^-^ hffliOHW* ( 
B%) £7)it (B%/M%) l/4J:t3^g^t>ii:7jf*ftH.^ 

[0067] 

[0068] 

[0069] 
[0070] 

Sft(^J±^m^*3tt^tt±EEMtciavrc, J;Offi?SriOffiTSr^T^:oC:hT\ {112i <11 
(.^ra. {n2}<lll>5|^S^H%i--.7.7^-^'< b:6^^.7a:^^ {113;<11 

ai3^:S(t§*^ffla?^H!<;t*3v^T, -^yi^"^cnfii±i>zmUzf^m-t . <, -rioidirftfflS: 
4#i./Si6t;i±. 950'CJilTT'eo$aETM{±30%tLhi: 900X:aTX^1±±S.mi: 

*IT?SJS(S800°Ci.iLh t h . 

[0071] 

• ^Bi'^iaS : 650°Ci3tT 
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400t::ia±t-t^.r A^rm Li^, 

[0072] 

jai^(112l<110>:fr{vit;|n]^$ii:l,.ii:A^'T-S-l>, ?^WJB£tc J; 0 (112X110 

*{i^SB*$-tt^.ri:T\ ^c^fI(?)mxSfS4?5il^t. 7^7-^ K4»<7j{ll2}<110>j^{4 

f S ^ t # ^ , i« J: '3 icJi, JtrHlffiffiBtiOJCT^^SO^J-Xht -r ^il^- 

[0073] 

i^T, (112i<110>:&{i*r#Oy'x^-< ffOSJ^SIiitrffiit-r'S.fci: ttc, {n2K110>£'>^rffi 

sr^to7j;7-'f NSio— ^{i, mmT^^BCTi^mx-mmizim^^^z.kx-, {ii2)<iio> 
§A,(c, miS^mm^^M^-t. ^mm-ittn-zmixit. \m)<m>c.-)-^iiiit^^t^y 

n {112) <110>Sr^a§'li:i. :L>:X'^y9'^^-mh^ tti^lz. t< l;-¥> i^'WJffiTtC:^ 
§ ^^S^iPS: i>'>f£M®§^:^atr (112( <m>imM^-^h Z.tX\ i&iML^mm ^±fS. s 

h^$-ii:-l>(c{i. WBHt^tzi'z^ < l*S&fci:5i"^500''C*H-->i^j^jaKT\t)S780 
— 900'C 4 X(7)^i^<7m&mS. ^ 1 --SO-C /s i; -r I) . i , i t- .%»?^r£ ^ 78 

0-9OO°C fttam^ 780'C ^ TIa] ^ > . *SISa^Bfflli/!)^?S -? T L i 0 /^*^T-#> 0 . tfz 
. WCSriia^i:. 3t-~x-r-f--f b<0*feBg;»3&^^< =Jt 0 , -\'> ^^^<?5lii]±t*mMll2}< 

psmmzm^-t^iH^ii^v^-aK ^t-x^i-^ h^^is.^-\i-h±x\ mpi::}.±tth.it 

[0074] 

■ ^mw:. swc^x'CDimmm s-c/stLh 

mmk^ocrctxco^mi^mmm^wc/ s x < lx. <^±n4'<7)7x^-^ hW&S{; 
t-r^zti,x'^^. 

[0075] 
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[0077] 
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[0079] 

fc. ^^t;^>*>. 950"Ci::JlTT-OlIffiT*^2(>-60.%. Mf±±ffi5Ii?)ftl*SS*800-920 
[0080] 

'ikWik'^y^VTM^^ jEE5E:'7[*Ii-*rLia:ft^:;^[S]*^^^r!*]i: LT10mmXl20mmc7) 

mtf±ji(f it(7?*> , mmm<nnwmmmje^mAm\^x^yrA'cr>^nmm%m\'^L- 

m±^^ ^-)vm±Li-z^. (SEK) tcJ:l>il^^ffVK 

[0081 ] 

^>-:?''^E ; 245GPa. TS : 750NPa. El : 25%, ioiV^i^-f bffl-ii'* : 70%. 's'/kT^-i^ 
-9->f hffi*^ : 21%, -^-f hffi^^ : S%T'?l»i. ^^^-^T-^-f 

[0082 J 

ZX\ <^-^-m<^ym'^mzi6^'-Xi>. ^(!S5*JKfc?5LT{i:700— 790MF'a. 7ji7-f hffiij- 
^-5460-80% . ^JUr-y^}- '! 15-30%, ^-f-f-f hffl** : 5-15%T-^i7) 

[00S31 

[(K)S41 

<73tS^SKHT'S)^900°Cy.T<^^, ^>^'"*{±240GPati±i:ffiix?tffi^^t7t, 
[0085] 

[0086] 

mmmmx'h h 5o%iji±o%-^. ^ycfm±2w?^^x±.t m)^vtzm^^ Ltz , 
[oas7] 

m 5 iz-Yy 7mzRi^-iikmn'^^5m'C:fj--h^^m^X'hh82Q'-CtX(D^^^ 

B'^^^^. M-'UMm^^^m'^m-^mmx'h^i—wc/sco^^. ^yym±2A0G?A&. 

[0088] 
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